Background: The increasing incidence of cancer and chronic diseases in South Asia has created a growing public health and clinical need for palliative care in the region. As an emerging discipline with increasing coverage, palliative care must be guided by evidence. In order to appraise the state of the science and inform policy and best practice in South Asia this study aimed to systematically review the evidence for palliative care models, interventions, and outcomes. Results: The search identified only 16 articles, reporting a small range of services. The 16 articles identified India as having greatest number of papers (n = 14) within South Asia, largely focused in the state of Kerala. Nepal and Pakistan reported a single study each, with nothing from Bhutan, Afghanistan, Maldives or Bangladesh. Despite the large population of South Asia, we found only 4 studies reporting intervention outcomes, with the remaining reporting service descriptions (n = 12). Conclusions: The dearth of evidence in terms of palliative care outcomes, and the lack of data from beyond India, highlight the urgent need for greater research investment and activity to guide the development of feasible, acceptable, appropriate and effective palliative care services. There is some evidence that suggests implementation of successful and well-developed community based models of palliative care may be replicated in other resource limited settings. Greater investigation to determine outcomes and costs are urgently needed, and require well-designed and validated tools to measure outcomes. Studies are also needed to better understand the cultural context of death and dying for patients and their families in South Asia, and to respond to the growing need for palliative and end-of-life care in the region.
Background
The World Bank defines the subcontinent of South Asia as Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka (also known as the South Asian Association of Regional Cooperation Countries, or SAARC). It has a combined population of about 1.65 billion, or almost a quarter of the total of the world's population, and all SAARC countries are classified as lower middle or low-income countries [1] . An estimated 571 million people in South Asia survive on less than USD 1.25 a day, and they comprise more than 44% of the developing world's poor (GNI per capita 1,483 USD, 2013) [1] .
The International Agency for Research on Cancer (ICAR) estimated the number of new cancer cases annually in South Asia to be around 1.33 million cases (1 million in India, 148,000 in Pakistan, 122,700 in Bangladesh; Nepal 18,800, Sri Lanka 23,700, Afghanistan 20,000, Bhutan 500 and Maldives 200) [2] . In India, more than 80% of cancer patients present at stages 3 and 4 [3] . In addition to late presentation, other factors that increase the need for palliative care include inadequate diagnostic facilities and assessment skills; poor availability of chemotherapy and radiotherapy; and absence of opioids [4] . GLOBOCAN, estimated that there were 919,400 cancer deaths in the year 2012 in South Asia [2, 5] . The most recent UNAIDS country data (2012) estimates between 2 and 2.5 million people living with HIV and AIDS in South Asia, and 150,000 HIV-related deaths [6] . Incidence of other chronic diseases, including end-stage heart failure, renal and respiratory diseases, are projected to rise [7] [8] [9] . The field of palliative care global health is gaining greater attention, aiming to establish appropriate, locally relevant, feasible and effective palliative care for all irrespective of diagnosis, place of care or geographical region [10] . The most recent global classification of palliative care provision found no evidence of palliative care provision in 19 Indian states and union territories [11] . India and Nepal are categorized under Group 3b, defined as having 'generalised palliative care provision'. Pakistan, Bangladesh and Sri Lanka are categorized to Group 3a, with 'isolated palliative care provision'. Afghanistan, Bhutan and Maldives are categorized as Group 1, as there is no known hospice or palliative care activity [12] .
The implementation of the WHO's public health approach to palliative care focuses on education, drug availability, policy and implementation [13] , but in addition requires local evidence to underpin strategic development of this strategy [14] . Other low income regions (principally sub-Saharan Africa) have used systematic reviewing of the state of palliative care evidence in order to identify and appraise the existing evidence base [15, 16] , to highlight the required direction in order to achieve quality coverage for all [17] , and subsequently to rapidly grow the evidence base [15, [18] [19] [20] [21] [22] . In order to catalyse evidence-based policy, funding and practice, and to identify evidence gaps, the aim of this systematic review was to identify and appraise the existing evidence for palliative care models, interventions and outcomes in South Asia.
Methods
The study implemented a systematic literature review in line with PRISMA guidance [23] .
Search strategy
The following databases were searched in July 2013: Ovid MEDLINE® (1980-2013), PsycINFO (1980 PsycINFO ( -2013 , EMBASE (1980 EMBASE ( -2013 are presented in Table 1 
Data extraction and analysis
The search was conducted by TS, and the appraisal of articles against inclusion/exclusion criteria agreed with RH. Data were extracted from the retained papers and entered into common tables. The common data extraction headings were country, aims, methods, sample, service description (with subheadings of structure, provision, activity and funding, each populated according to available information), findings, lessons and comments. This enabled aims, models, study designs and findings to be potentially compared. Once the search was conducted, a post-hoc decision was made not to apply quality criteria or to conduct meta-analysis due to the heterogeneity of aims and designs, and low volume of outcome data.
Results
The papers yielded by the search strategy are reported using the PRISMA flow chart in Figure 1 . A total of 16 studies were retrieved and met the inclusion criteria.
The data extraction findings are reported in Table 2 .
Summary of aims and countries of origin
Of the 16 articles retained, 12 reported service description [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] , 2 reported service with evaluation data [36, 37] and 2 reported outcomes [38, 39] . 1 article aimed to collect evaluation data, but actually presented only descriptive data [32] . 14 articles reported data from India, 1 from Nepal [34] and 1 Pakistan [30] . No articles were found originating from Afghanistan, Sri Lanka, Bhutan, Maldives, or Bangladesh. Of these 16 papers, the first was published in 1997, and 6 were published during 5 years prior to the search.
Service descriptions
The 11 service descriptions addressed a diversity of care models including home care, cancer centres, hospital consult teams and outpatient clinics. The teams were largely multi-professional, and addressed holistic care needs with an emphasis on rehabilitation and socioeconomic support. The Kerala model is well described in the literature, with a strong community participation approach. Importantly, two pediatric palliative care services were described [30, 34] .
Methodological designs & findings
The four papers reporting service evaluations or outcomes used the following designs: a retrospective survey [36] a retrospective file review [37] a prospective longitudinal cohort [38] , and a prospective cohort with control comparison group [39] and (as stated above, one paper described as an evaluation only provided service description data). No (quasi) experimental designs were identified. In terms of the findings, significant improvements in selfreport pain among cancer patients were reported (although this prospective study lacked a comparison group [38] and improvements in satisfaction and pain relief reported (although this was retrospective, and again had no comparison group [36] . The prospective comparative cohort study of palliative care for older people found perceived physical quality of life and psychological support among elderly persons was significantly better than the control villages [39] , and lastly the retrospective file review of patient problems found a high prevalence of multidimensional needs but did not offer change data to support the conclusion that the service controlled these problems [37] .
Discussion
It is notable that despite the large population and epidemiology of cancer and HIV, there is very small evidence base from which to determine optimal models and interventions of care. It is a strength that there is such innovation and diversity of models, and the Kerala model has been well described and lauded as an appropriate model which other regions may usefully replicate. In terms of the evidence of feasibility and acceptability of palliative care, India has the strongest available literature from the South Asia region. Indian services should be recognised for their commitment to development and implementation of care services, and neighbouring SAARC countries should be encouraged and enabled to improve their coverage similarly. The work to date on model development and initial evaluation places India in particular in a position of readiness to move to more robust outcomes-focused research. The data provides some data on identification of needs, change over time within cohorts under palliative care, and importantly has been generated across diverse settings. In order to move to robust (quasi) experimental evaluative study designs appropriate for palliative care populations, [40] an important next step is the provision of appropriate, valid and reliable outcome measures that reflect the needs of patients and families in India facing life-limiting progressive illness. The development of validation of outcome measurement for African palliative has catalysed research activity in palliative care [41, 42] . Palliative care research in India is timely, as palliative care services have been shown to be plausible and sustained. The apparently successful Indian public health approach to palliative care in Kerala should be evaluated to identify and share successful strategies and lessons learned. Additional lessons that are worthy of investigation are the strengths, challenges and mechanisms of volunteerism in India, and the financing models of services that are community-funded and supported. In light of the service descriptions of paediatric palliative care, it has previously been identified that little evidence exists on outcomes of such models in low and middle income countries [16] , and we would urge a research focus on this specific population.
Records identified through database searching n = 16,470
Additional records identified through other sources n = 22
Records after duplicates removed n = 11,179
Records screened n = 11,179
Records excluded n=11135
Full-text articles assessed for eligibility n = 44 Structure:
Descriptive only (first year of operation).
One doctor with active participation of trained community volunteers.
Provision:
Free community-based outpatient clinics, home care service.
Activity:
3 to 4 visits per day for 2 days a week. 
Finance:
90% funds raised by local community through donations.
Referral criteria:
Cancer, HIV/AIDS, paraplegia, stroke, old age and debility, psychiatric illness and chronic airway disease. [32] .
Structure:
Evaluation of effectiveness of homecare teams visit in terminal cancer patients (palliative care).
N/A 10 home care teams, each with doctor, nurse and counsellor.
Only presents service descriptive data. . 
Activity

patients/week
Referral:
End stage, non-malignant conditions (50%)Cancer patients (30%), HIV/AIDS, chronic psychiatric and problems related to old age
Funding
Raised by local community, small donations from community, government of Kerala and some international agencies. 
Provision:
Medical and nursing services like outpatient clinics home care service by volunteers, nurses and doctors Regular supply of food for needy families.
Support for children from families of poor patients to continue their education.
Transport facilities to referral hospitals.
Rehabilitation. Psychological support by trained volunteers. Awareness campaign through local media.
Funding:
State funding by ministry of health, NRHM, and local self-government.
Outcomes (evaluation data)
Bisht et al., 2010, India. Evaluation of QOL and pain as an outcome variable of palliative care in advanced cancer patients [38] . Structure: Aim: T0 N = 100 Within palliative care, pain management is key in improving quality of life of advanced cancer patients.
Oncology clinics of a tertiary teaching hospital.
To evaluate the outcome of palliative care in terms of T1 N = 93 We have noted that the majority of data have been published from India, and this suggests that they are in the relatively better position to drive forward the research activities in the region. Within India we also recognize disparity, as the papers suggest that most published work has originated in the south, mostly in or around the state of Kerala, where the literacy rate ranks among the highest in the country, and the population growth rate the lowest [43] . The fact that the search found no articles originating from Afghanistan, Sri Lanka, Bhutan, Maldives, or Bangladesh underlines the importance of undertaking work in these countries, where evidence suggests particularly poor access to palliative care and to opioid pain relief [44, 45] . Qualitative studies are also needed to better understand the cultural context of death and dying for patients and their families in South Asia.
Conclusions
In conclusion, the body of evidence for palliative care in South Asian Association of Regional Cooperation countries is not reflective of the size of population in need. In light of the limited resources available for health systems, evidence is even more important to guide appropriate and effective services. Without adequate assessment, the provision of appropriate, evidence-based palliative care is unlikely to occur; the need for well-designed and validated tools to measure outcomes is paramount to advancing palliative care in a region marked by dire need for it.
